Cytokines modulate the inflammatory response and change permissiveness to neuronal adhesion in injured mammalian central nervous system.
Axonal injury of peripheral nerves has been shown to be followed by rapid and massive invasion of the nerves by macrophages, which appear to play an important role in the subsequent ability of these nerves to regenerate. In contrast, macrophage invasion of injured nerves of the central nervous system is limited, and the relationship between the post-traumatic inflammatory response of central nervous system nerves and their poor ability to regenerate is not fully understood. We used the proinflammatory cytokine tumor necrosis factor-alpha and the macrophage growth factor, colony stimulating factor-1, to examine whether the inflammatory response can be augmented in the optic nerve following injury, and whether such augmentation is accompanied by regeneration-associated changes. It appeared that the two cytokines caused a significant increase in the number of macrophages invading the optic nerve immediately after injury. Interestingly, however, in the nerve treated with tumor necrosis factor-alpha (but not in the nerve treated with colony stimulating factor-1) this increase was accompanied by an increased permissiveness of the nerve to neuronal adhesion, which we examined in vitro using longitudinal sections of the nerve on which PC12 cells were seeded. The results are discussed with respect to the ability of tumor necrosis factor-alpha to modify the nonpermissive nature of central nervous system white matter.